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EXEQUNMYEISBSUMNMARY

ThisWater Conservatiorstrategic Ran (Plan) was developed in response to a request from ElagstafCity
Councilto expand and improve water conservation efforts at t8éy of Flagstaff (City)lhs Plan aims to
determine the appropriatanvestment inconservationderived water savingsn order to defercostly future
water suppy developmentand infrastructureTo this end, he Plan provides an assessment of currentfamare
water conservation actinsto ensure that conservation dollars and staff time are invested in stratafegs
provide the best return on investment and coverage ofatitors of the Flagstaff customer base.

To completeli KS t f | y Watér KBservatioi Brégéam employed Maddaus Water Managemniaat
(MWM) to meet the followingverarchinggoals:

1. Become a national leader in water conservation in all sectors (Cajoadjl
2. Generate quantitative water conservation savings projections for u¥déater Resources Master Plan
3. Provide conservation guidance for next water rate study
4. Ensure water conservation program expenditures result in broad community participation and return
on investment
Duringthe strategic planning processl conservationactivitiesO NBFSNNBR (2 & aYSI &dzN.

effort) were selected from the \alter ConservationProgramQ & O dzZNNB i then veBelads@ssed forlreylrn

on investment using 2 a (p@antitative benefitcostcomputational modelln addition, Water Congeation

staff worked withcommunity stakeholders to selet additional conservation strategies that the programd

utility could considerfor the future. These additional activitiedsowere processed through the modélhe
stakeholder engagement process was assisted by consultants from Southwest Decision Resources, who helped
to recruit participants from groups throughout the Flagstaff community.

After considering several combinations of current and future conservataivities, theWater Conservation
Programand MWM compiled a selection that provided both good return on investment awtrage of all

customer classed his new combination of water conserving actionkriswn asthe Optimized Conservation
Program.Whenimplemented, this new program iWprovide the best return on investment for conseation

dollars spentsave the @y money by avoiding future watesroduction andsupply costsand accomplistthe

City/ 2dzy OAf Qa 32+t 27F 0 S A gndAndtherfoidorReSoNthisipjanniag: elifdst kidat @il y & S N
O2yGNROGdzGS (G266 NR RSY2yadNl GAy3 CflI3adrTFFQa ylFrdAazy
plan with the elements of the Alliance for Water Efficiency G480 Leaderboard.

OptimizedConservationProgramc ProposedProgram Overview

By combining new initiaves with existing programs g&rt of a comprehensive strategy flangterm savings
the Optimized Conservation Prograsexpected tosaveapproximately690 additionalacrefeet (AF)of water
over the next 20 years at an additional annual investment of $45,000. This is in addition to theAEB@0
Current Conservation Program is expected to save if it congioperating as it has been. This quantification of
water savings ovethe next 20 years will be critical information for the Water Resources Master Plan.

The new water conservation programming inclugesposedcode changes, partnerships withlR and higher
education institutions, opportunities for research and innovatioand expanded outdoor efficiency
opportunities such as outdoor water budgeting for large irrigated areas.

1 G480 Standard and AWE Leaderboard web péds://www.allianceforwaterefficiency.org/resources/topic/g480
standardand-awe-leaderboard
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All the measures that make up the Optimized Conservation Program are listed as follows and described in more
detail in Section 5:3

nw u u u u nu u u

Smart Meters

System Water Loss Control

Water Rates (Pricing)
Outdoor Water Budgeting

Water Efficient Landscape Rebate

Public Outreach and School Education S
Innovation, Research, and Pilot Studies S

Prohibit Water Waste and Practices S

nw nu u nu m

Landscape and Rainwater Retention Code
Commercial Rebates and Consultations

School Retrofits

Residential Indoor Water Consultations

High Efficiency Fixture Giveaway w/Spray Nozzles
High Efficiency Toilet Rebate (New)

Hot Water Recirculation Code

Showerheadind Faucet WaterSense Code

The following figure presents historical and projectedter demandsfor both the Current andOptimized
Conservation Prograsy along with the demand with and without plumbing code savirRjsmbing code
elements include current local, state, and federal standards for retrofits of items such as toilets, showerheads,
faucets, and preinse spray valves.

Figure ES. Cityof FlagstaffHistorical and ProjectedPotable Water Sgtem Demands
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1 PROQEEC BBAGCRGROUND

The Cityof Flagstaffbegan earnest water conservationf
efforts in 1988 with a Water Corsrvation Ordinancehat |
defined four levels of Water Availability Strategies as well

an enforceable definition of wasting watefThe Water

Conservation Rgram was establishesh 2003 inresponse |§

to water deliveries exceedingafe production capabilitin &
the summer of P02 While conservatiomegulations existed g8
before thattime, that summer was a watershedoment.

AvailabilityStrategyl: Water Awareness at all times, whicHE=s
required everyother-day watering based othe physicabddress.

The Program ipresentlymanaged by two fultime staff andup to four part-time staff. @rrent conservation
strategies include toilet, lawn, anginwater harvesting rebates watering ordinance to lowepeak demand
and promote eficiency tiered water rates for residential customems | G SNJ a O2y adzZ GF GA2yaé

residential customersand outreachand educationalevents throughout the year.

Ly WFydzrNE wnanmTX GKS CfF 3adl T Fcordséniation eff@tsizy ddome miofel |

QKIy 2dzad Iy ! NRT 2yl
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Water Conservation hosted by the Wyland FoundatibiK S

RS NI

[ FGSNI AY
/| AlédQa
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efforts as a national leader in water conservation in all sectors. To assist with this goal, the City hired Maddaus
2 GSNJ alylIr3asSySyd G2 So@lftda aSs
optimizing programmatic costs and watgavings, and to adjust existing or add new conservation activities.

s ?Iugstaff Water COnservatlon 4 A

I&éé’ii Q 2017

= 2 MII.LION GALLONS SAVED

Through rebotes, retrofits & community autreach '
Lok

e

750,000 galions

L1 million gollom
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1.1 Overview of City oFlagstaffand Its MunicipalWater System

Located on the southern edge of the Colorado Plateau, Flagstaff is the regional center and county seat for
Coconino Countyt is the largest city in northern Arizona with approximatebODO0 residents, 30,000 of whom

are students at Northern Arizona University. At an elevation of 7,000 feet, Flagstaff is one of the highest elevation
cities in the United States. Theaeeon average 288 days of sunshine each yaad though the climate is semi

arid, 23 inches of precipitation fall annuallpcluding an average 1G@ches of snowfallRecent years have

shown some shifts in precipitation patternSxamples includenstances whee more precipitation fell as rain

rather than as snovand the2019monsoon seasowhich was the driesbn record? In an average year, the City

2F Cfl3adrFFQa LRGFoES g GSN) adzllLi @ O2yarada 27 1 &

The City has nearly5,000 singléamily residential water meters, 3,400 multifamily meters, and just over 2,000
non-residential meters. In 2016, sindgl@mily homes used 36% of potable water, multifamily residences used
22%, and commercial properties used 26¥ater demand pr capita has decreased by 47% since 18&king

per capita water use among the lowest in the stdfeen thougtpopulation has increased by 64$ice 1989

total water production has remained steadVhis reduction in per capita use has contributed tavdo than
FYGAOALI SR Ff2ga Ay & ZedSewer SySiemiadnfavithaF incie&sSin eirdtié @@a 3
solids to liquids, which has been a growing challenging for the existing treatment infrastructure to process.

1.2 Modeling Future Water Caservation Scenarios

al RRFdza 2F0dSNJalyl3SySydaQa [SFad /2aid tfl yyranged 5507
water demand and conservation water savings projectitnassesshe impact of water efficiency programs

First developed in 1998nd updatedcontinuously the DSS Model is an ende model that breaks down total

water production (i.e., water demand in the service area) into specific water end uses (toilets, faucets, irrigation
SO0 & ¢-E8RIE K DHUINE fBr Heailed iteria to be considered when estimating future demands,

such as the effects of natural fixture replacement, plumbing codes, and conservation efforts. The purpose of
using enduse data is to enable a more accurate assessment of the impact of water affigieograms on

demand An additional purpose t® provide a rigorous and defensible modeling approtedt isnecessary for

projects subject to regulatory or environmental review.

The DSS Model can use one of the follovdogbinations ofsavinggprojection modelsl) a statistical approach
to forecast demands (e.g., an econometric mode)) forecasted increase in population and employmént,
predicted future demands, af) a demand projection which is input into the model from an outside sewfbe
DSS Model also evaluates conservation measures using beosffianalysis with the cost of water saved and
benefit-cost ratio as economic indicators. The quantitative analysis is perfoomesidering both benefits and
costsfrom the perspective ofhe utility and the/ A (c@s@rersFor example, the model accounts tbie cost

to the customeror the utility to implement the measure as well as the benefit to the custoorethe utility in
dollars and water savedrorthe Cityof Flagstaffthe bagline potable demand withoublumbing code savings
used in this project was developersing the fourth option abovie demand projection input from an outside
source The demand projection used wiee demandoublishednthe! NA T 2 v I 5 S LI NI YNO&ia 2 F -
ADWR Designation of Adequate Water Supply 284@hichis one scenario of many published in the Annual
Report to the Water Commission

More background information about the DSS Model can be found in App&ndix

2 Average Flagstaff monsoon season produces 8.31 inches of precipitation; the 2019 season produced only 2.08 inches.

3 https://www.flagstaff.az.gov/2263/AdequatdVater-SupplyDesignation
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1.3 Purpose and Scopef StrategicPlan

Thispurpose of thiPlan is tgorovidea comprehensivavater conservatn strategy for the City of Flagstédbir
the 20182040 time periodThe scope of the plan included tfalowing tasks:

S Provide quantitative analysis ekiding waterconservation programming

S Identify new water conservation opportunities

S Determineprospecs forleveragingCityresouices through partnership funding and identify potential
challenges

S Leverage local stakeholders for technical and community perspectiveeeaochmendations to
Commissions and City Council

S Assess various water conservation actions for their feasibility and atfiity

S Consider midto longterm water supply concerns due to poptibn growth and climate change

S Evaluatgl KS / A (i & Q dng GtdzzaidstruSNgs foritteit effectimess at promoting
conservation and againsther regional and natiordeaders in water conservation

S DemonstrateCityofCt F 3a i FFQa 02 Y YA (Y énhée stateandnatitindINdal® 2 y & S NI

The Plan alsimcorporatesthe following overarching goals:

S Longterm benefitsc reinforce the positive impact of water
conservation on water supplies and infrastructure
investments.

S Communiy empowerment outline actions that can be
taken by all sectors of the commity to achieve water
efficiency angorovide guidance on how the City of Flagstaf
can best support all sectors in achieving these goals

S SociaEquity¢ detail impacts on different communities and
groups in Flagstaff, and how the implementation will feac
and benefit all members of the Flagstaff community

S Community Valueg inspire a conservation ethic/identity for
Citystaff, residentsand businesses.

1.4 Plan Development andProject Timeline

In late 2017 the Cityof Flagstaffissued a Request for Proposals seeking a qualified consultant to develop a
complete Water Conservatiddtrategid’lan. After a review and scoring by senior staff of the proposatsvet,

the City awarded the contract tMMWM.* A Professional Services Agment was completed by all parties on
May 3, 2018 including a draft work plan and timeline.

BetweenMay 2018and January 2, the Cityworked closely with MWM to compile extensive historical data

on the regionthe CityQ gervice areaconservation meases, production, consumptigrweather, and various

census data points. Together, these formed the foundation for the DSS Model. The City project team utilized the
template Data Gollection Workbook provided by MWM to compile and verify dafdis effort wa assisted by

an additional outside consultamgroup, Montgomery & Associates, who wexkle to assess bulk data from the

/I AGeQa OdzaG2YSNI oAffAy3a a2a0GSY YR O2Y0AYS Fft YSGF
point. Prior to this efbrt, large customerssuchasmedical facilities or large apartment complexegre listed

as multiple users in the dataset duettee property havingnultiple servicemeters which affected the accuracy

of an analysisThe project team at MWM verified arntdsted data against historical records to ensureasure
designlogic andaccuracythroughout development othe DSS Model.

4 http://maddauswater.com/
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MWM reviewed existing City practices and procedures to create a comprehensive list of water use conservation
measures currently irplace. MWM also reviewed relevant literature and practices of other agencies to
determine potential measures that could be implemented by the City. MWM itsethster potential measures
database and followed the process outlined in thmerican Water Work AssociatiofAWWA Manual M52

Water Conservation PrograngsA Planning Manug]AWWA, 2017)

In August 2018, the City met with MWM to discuss the model, method and approach to screening measures
how to conduct public outreactand next stepsln September2018, the City received the Measure Screening
Template. The City developed screening criteria including water savings potential, account saturation,
equitability, community and social acceptance, and feasibility of implementation related t@aedsitaff time.

Then City staff screened 3D potential conservation measuresnd began the outreach process seek
stakeholder input on thecreered conservation measures

After further review and sorting by theroject teamat MWM, a list of potentialwater use conservation
measuresvasdevelopedand presented to th€ityWater Commission iMarch2019 The CityCouncibpproved
the list of conservation measures to be modetdApril 3Q 2019.

Throughout the planning procesthe Cityand MWM conductedconferencecalls and online meetings, to
complete the DSS Model, whichaisobustdesignfor each of the 2 measures modeled. In the modébr each
measurethe Cityidentified staff time, fixture costs, applicable customer classes fiariod of implementation,
measure life, administrative costs, end uses, -@8d savings per replacement, and a target number or
percentage of accounts per program year.

Based orthe approvedmeasuresthe presentation of results to the Advisory Commitend Water Commission
for review and feedbagland the completion of the DSS Model, the @ggommended Optimized Conservation
Programwas presentedo and approved by the City Couneil December 3, 201%t this time, theCity Council
gave staff diredon to proceed with finalizing th®ptimized Conservation Program

The draft andfinal versions of theNater Conservation StratégPlan were developed from 202820. A final
draft of thePlanwas presentedor public reviewto the City Councidn December 1st2020andfinal comments
were incorporated intdhis document.

Summary List oMilestonesCompletedin the Planning Procedsr Adoption and Implementation

S Prepare Draft Work Plan amdviewtimeline

S Identify current andpotential Water UseEfficiencWUB measureswith the SakeholderGroup and
outreach efforts

Determinefull cost ofcurrent WUEmMeasures

Conductcost-effectivenessbenefit-cost analysison WUEMeasures

Setgoals andpriorities

Identify strengths andweaknesses focurrent ard potential WUEMeasures

Prepare daft program scenarios for City Council consideration and direction

Prepare Draft Wate€onservatiorStrategidPlanand bring to City Council for public comment
Finalize Water Conservation Strategic Plan

Finalize Implementation Plan

Implement,monitor, and evaluateperformance versus model results

nuounmunmmnmunm

1.5 Public Participation in the Strategic Planning Process

The City of Flagstaff Water Conservation staff, with support from the City Council, embarked on a diverse
strategy of stakeholder engagement over the course of the strategic planning process, including the screening
of conservation measures. This efforvatved convening advisory Committee and a broadeBakeholder

Group; garnering input from the general public; and working with a local facilitation consulting group to ensure
successful public outreacbetailsin the Acknowledgements outlines who parpated in leading this effort and



the specifics of the public outreach effortaich as visual aiggesentedand survey languagesed is located in
Appendix D Public Outreach Details.

1.5.1 Advisory Committee

The Advisory Committee was comprised @inenunity stakeholders with a direct link to water conservation and
a technical or professional interest in the topic. Members came from the following public interest groups:

S Water Commission S Planning Department

S Sustainability Commission S Economic Vitality Department

S Commercial Landscay Industry S Northern Arizona Building Association

S Northern Arizona University S Hotels, Lodging, and Restaurant Industries
S Sustainability Section S Institute for Tribal Environmeal

S
1.5.2

Parks and Recreation Department

Stakeholder Group

Professionals

The broade&akeholderGroup included all members of the Advisory Committee (as listed above) as well as the
following groups:

S Coconino County Master Gardeners S TerraBIRDS

S Southside Neighborhood Association S Commercial Architecture Industry

S Flagstaff Water Group S Commercial Property B®hagement Industry

S Flagstaff Commercial Brewing Industry S Sierra Club

S Coconino County Sustainable Building Program S Willow Bend

S /AGe 2F Ctl3adrFTTFT [/ 2y 08 ySikentg fromyFiRgstaffiHigh Sckodl & . dzNB
1.5.3 Input from the General Public

Input from the general public was garnered throughout the strateg
planning process. Venues for this feedback wasdollows: )

S Surveys
o Onlinec¢ City website/Strategic Plan page
o In-person¢ handed out at Flagstaff Festival of Scien
2019
S Public events
o Open House Flagstaff Festival of Science 2018
0 Tablingg Flagstaff Festival of Science 2019
S Neighborhood/clutmeetings
o Friends of the Rio de Flag
o Sierra Club
0 Soroptimists
0 La Plaza Vieja Neighborhood Association

1.5.4 Key Outcomes from Public Outreach Effort

The stakeholder engagement over the course of the process provided the following guidance and diogction f
the Pan draft:

S Reduction of 38 conservation measures down to the finahR2sures for inclusion in tHeSS Mdel
S Insights on how to build each future measure taliié¢ CityofCt  3a i F¥FQa ySSRa&

5> Other clubs and interest groups were recruited over the course of the strategic planning process; those unable to meet
with the conservation team during thdraft completionprocesswere recruited againlater to discuss content of the final
plan and implementation draft.
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Approval ofthe Optimized Conservation Program
Generalffeedback on importance of Water Conservatiorthie City ofFlagstaff2 @dommunity

Ideas for the implementation of the Optimized Conservat®ogram, including opportunities and
challenges



2 HISTTIRRIEIA RNONDI SRERH P OTIAASEB E BVATTHRRU B S AND
CONSSERNATDNOIN BERFIGRTS

This section presents information abotite analysis of théd A (iwat@rduse patternswhich wasbased on
collected historicalvater production consumptionandwater losdata. Also provided is aummary othe CityQ a
past and currentonservation efforts.

2.1 Historicd DataCollection

Thorough collection and review dfistorical datarelevant to this effortwas organized into ®ata Gollection
Workbookcreated for the City by MWMT his workbook was populated by City stafd reviewed collaboratively
with MWM. The following tablgresents the data topics and data items requested, gathered, and storthé in
Ciya 5L 41 /2tfSO0GA2Y 22Nyl o221

Table2-1. Data Collection WorkbooK opics and Items Requested

Topic ltems Requested
1 Abnormal Years i Capital Improvements
I Customer Category I Top 100 CIl Users
Descriptions 1 SF WateRates
. 1 System Input Volume T COM Water Rates
Rl e (Production)  COM Account Closures
9 Consumption and Accounts I SF Lot Sizes
9 Cost of Water i Avoided Groundwater Costs
1 Maximum Day Demand
Demographic [ |IeJs[V|Elle]y I Historical Weather
Data 1 Jobs " Unemployment
1 Conservation Targets I Water Loss Questionnaire
Conservation 9 Historical Conservation 1 Landscape Area Measurement
1 Water System Audits 9 CIl Classification
Other 1 New Development Ordinances T ADWRFanningCGuidance

Note: Cll ©©ommercial, Industrial, and InstitutiongbF = single family; COM = commercial.

Using monthly production, consumptigrand account values provided by the City, MWM and the City staff
confirmed the number and types of customers within the City service area. Severatfglldata review actions

were conducted by the City staff and/or MWM as a master City database was fomnedluable information

and the unique customer categories to be tracked were identifledta from each customer category was
analyzed separatelyMonthly production datafrom 1999 to 2017 was reviewed. Due to the |aiensive
process of extracting onthly use and account data by the selected customer categories, a smaller subset of
monthly consumption datg2011 to 2017 was analyzed andsedto derive typical average water use per
account per day. Based anK S ivételi llRgisystem, residentiavater use wagurther broken down into
single family andnultifamily categoriesHistorical data was segregated into indoor and outdoor water use by
customer type using monthly billing dataverage daily commerciahstitutional, and manufacturingvater use

8 Consumption data wapulled from Innoprise billing database and compared to numbers in each anepaltRo the

Water Commission. In caseerethe total consumption published in the Repdeat the Water Commission and the data

pulled from Innoprise differed for a particular category, an adjustment factor was applied to the Innoprise data. For
example,if the Report to the Water Commission reported 10 AF for hypothetical customer category Breweries in 2015 and
the Innoprise data showed 8 AF for Breweries in 2015, an adjustment factor of 1.25x was applied to all 2015 Breweries data.



was expressed on a gallepsr-accountbasis restaurants and hotels were broken out of the commercial rate
class.

2.2 Production versus Consumption

¢ KS [ istdiiéal®rdnthi§potablewater productionand consumptiordatais illustrated i Figure 21 on the
following pageln the figure, K S/ Aoiitllywater Yroduction from groundwateand surface watesources

is displayed from 1998 through 2017. Water production data was measured at the respective sources, whereas
consumption data was measured at the customer meters. Consumption datamvedgzedor the years 2011
through 2017’ data prior to 2011 was not redgl available for the customer categories analyzed due to a change

in Citysoftware.An average water loss of 11% nmvenue water (NRW) was estimated for 2014 through 2016
based on the difference between production and consumption.

" The process was dabor-intensive, another consulting group (Erroll L Montgomery & Associates Inc) was brought on
board to assist in merging together all meters that belonged to a single address. Unfortunately, prior to this effort, every
meter was listed as its own accouritherefore, a large customer, such as a medical facility, would be listed as multiple
separate accounts rather than as a single u#eis also important to note that when the City switched billing software in
2016, there were a number of errors in thdling system and the importation of April 2044pril 2016 data from the old
system was performed without significant quality control.



Figure2-1. Potable WaterProduction and Consumptigri20112017

Potable Water System Production and Consumption
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Note: Consumption data prior tépril 2011 was not readily available for the customer categories analyzed.




2.3 Consumption byCustomerCategory

¢CKAAd aSOGA2y LINBaSyida GKS ndthe dsiiutiond¥ wdted dsé& amOndgzhén2 Y S NJ

Historical monthly water use by customer category carfidumd in AppendiB.

The Cityhas several types giotablewater users with approximatelg@0,249active connections, all of which are
metered. For the purpose of this analysis,remt and projected user categories are classified as fotlows

S SingleFamily S Manufacturing

S Multifamily S Higher Education
S Commercial S Landscape

S Hotels and Motels S Other

S Restaurants

Figure 22 presents the water use profile of th@ I NA& 2 dza dza Sviithg® anabdedNdnSidpgion
basedon datafrom 20122017. It excludes 2016 for the Multifamily and Restaurants customer categories due
to several months of software transitidgesues

Figure2-2. AveragePotable Water Systen€onsumption by User Cag@ry, 2012-2017

Landscapg3.6% Other, 1.2%
Higher Education
7.9%

Manufacturing 4.2% Multitamily, 19.5%

Restaurants2.7% \“

Hotels and Motels
8.5%

Commercial16.0% Single Famih6.4%

The same dataset from 2022017 was also analyzed to approximate the percentages of potable water used
indoors and outdoors. According to the analysis provided forfais, dJLIN2 EA YI (1 St & poteble 2 F
water is used indoorstigure 23 shows thebreakdown ofindoor and outdoowater consumptionpbased on the
assumption that indoor use is approximately eqgieaWwinter consumption. While there may be a small amount

of landscape watering in the winter leakage from irrigationystems, itis assumed that this Iess han 510%

of winter water use.

l.fl



Figure2-3. AveragePotable Water System Indoor versus Outdoor Overall Water \ 2 22017

Outdoor, 24.1%

Indoor, 75.9%

2.4 Historicand Current Conservation Program

In 1988 the City of Flagstaff passed a Water Conservation Ordindratestablished everpther-day irrigation
requirements byphysicaladdress and defined four Water Conservation Strategy levels (later reduced to three
in 2003 (FlagstafiCity Code7-03-001-0014). Sincethe Water Conservation Programas established in 2003, it
has provided variety of rebates, includirgjgh efficiency washing machines, high efficiency toilets and urinals,
rainwater catchment installations, and lawn conversionsaddition, the program has provided general water
conservation outreach and free efficient fixtures, including showerheads, aerators, anithgeespray valves.

In 2011,the City also passed an amendment to the International Plumbing Code to require imnunaxl.3
gallons per flush for newly installed toile@®rdinance 201412, July 192011). This was followed by a 2013
amendment that required public facilities to install urinals with a maximum 1 pint flGstinance 20139,

August 26, 2013
As of 29, theWater Conservation Prograprovidesthe following:
S PublicEducation andutreach

o Water Conservationtaff conduct g@neral outreach such asme spent on tablingtalks for
schools and community groupthe annual ArizonaWater Awareness Monttand Wyland
Foundationb I GA 2yt al @2NRa / KI f{ SffoBS and thé&landual (i S NJ
partnership with Arizona ProjetWater Educabn Today \VET.°

S Water Conservation Ordinance Enforcement

o Staff drive or bike around town in the summer monthsettsure that residents are abiding by
the everyother-day watering code. Enforcement strategy includes an initial conversation with
the resident to remind them of the code (and provide them with materislich as a magnet
with the watering scheduland a hee nozzlejhen escalates to a warninigllowed bya fine.

8 All City of Flagstaff codes are published onlmtéos:// www.codepublishing.com/AZ/Flagstaff/

9 https://www.projectwet.org/
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S  WaterEfficientLandscap€&onversions

o Residents receive $0.25 per square foot of lathiat is replaced with low water plants.
Applicants must provide a site plan of new plamiknts must coverapproximately 50% of
replaced spaceandno more than 20% of the retrofitted arezan be covereavith rock.

S Rainwater Container Program

o Staff receive barrels from Joy Cone (local ice cream c
manufacturer) and retrofit them into 55 gallon raiarrels.The &
barrels are then provided teesidentswho haveattendedarain
barrel workshop. Occasionally270 gallon containers are
available from the water treatmenplant for this purpose as
well. Finally, if a resident installan active rainwater capturg
feature with a capacity amore thanl,000 gallongthat resident
iseligible for a $100 rebate.

=%

o =

g 00

S Commercial Programming

o Saff audit commercial businesses to assess fixture efficief
across an entire property. €h, these businesses are eligible
apply for rebates or to enroll in the Water Wise Busine
program.

S Residential @nsultations

o Saff audit residential homs to assesdfixture efficiency High efficiency showerheads and
aerators are providetb any resident o wantsthem.

S HighEfficiency Ktures

o High efficiency showerheads, aerators, and-pnse spray valves are provided to the pulalic
no charge.

S HighEfficiency Toilet €bates

0 Residents can receive $50 for converting their-p@®9 toilet to a 1.3allons per flushgpf)
toilet. They can receivan additional $50 if the new toilétas a flush volume lower thahn3 gpf.



3 BASELNNEVIWARER IDENDSN

The Plan water and cost saving calculations are basegrojected potable waterdemands for the Cityof
Hagstaff This forecasts based ornthe ArizonaOffice of Econoth O h LILJ2 NJi gppulatiod €3tmate of M T
72,961 the CityQ growth rate 0f2.2% ovethe decade(20002010) anda per capita water use estimate d04
gallons per capit per dayGPC The 104 GPCD ratelisk S/ A (i @ Gyear@Vefagpericapitn @&er use
across all uses. Thaselinedemandalsoincludes theestimated 5-year averag&RW of 11%l he assumptions

that have the most substantiaffect on future demands are estimated real water losaed residental and
commercial use projections, including water fixture use. This includes estimates of average water use and
longevity for fixtures and appliancesdditionally,local, state, and rational plumbing codes and appliance
standards for toilets, urinals, showers, and clothes washersrardeled by customer categoryhis yields two
potable demand forecastsone with plumbing codesavingsand one without plumbing codesavings The
demandprojectionwith plumbing code savings assumes thdater Services takes no further water conserving
actions, but does benefit from local, state, and federal codes that limit water consumption across fixtures and
devices.9nce the plumbing code requirgsurchaseof more efficient water fixturesit is estimatedthat the

CityQ éustomerswill save 0.40%f their total demand each year as they repladder fixtures with new, more
efficient ones.

Figure3-1. PotableWater SystemDemandProjection to 2040
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Water @nservation is regarded as equal to other water supply optons G KS / AG& 2F Cftl 3ad
planning efforts As an exampléyegiming in the mid 1990ghe Citystartedtransitioning 2,000AFof potable

water a year (1/5 of total annual demand) to reclaimed watathen the City conducts supply and demand
forecasting analyses, the estimated water made available through conservatopairt of the supply portfolio.

This is evident in th&Vater Resources Chapter of theA (281Q Bltilities Integrated MastePlan (City of

Flagstaff, 2011and will be includedgainas a supply in the 2022021 update

4.1 Water Conservation as a Souroé Supply
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Figure4-1. Future Water Supply and Demand Forecast, 262050
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4.2 Recommendation for Further Study of Flagstaff Water Rates

Water Rate Studies are often performed every two to five years. The Citydagileted a Water, Sewer and
Stormwater Rate Study in 2015. Periodic rate studies ensure that revenue can keep pace with utility costs. If
NI 6§Sa& FNB y2G4 AyONBFraSR F2NJ &8SFEN&R Fd | (GAY&DRE ddiaf A
actual expenses. These large increases are politically challenging, making it best practice to implement small
yearly increases rather than no adjustments for several years followed by a large increase.

[221Ay3 FKSIR (2 GKS / A ibc®m F¥2H, EollowiNg the SompletialzRfahis ®Vat@ K S R
Conservation Strategic Plan, the City should explore rate pricing objectives that include conservation,
affordability, equity, simplicity, and revenue stability. Both the future estimates for condewager and
stakeholder feedback on pricing objectives should be used to inform rate structure design. Two requests were
YIRS o0& &aGF1SK2f RSNAR RdzZNAy3I (GKS aGNI GS3IA0 LI YyyAy3

1. Higher rates on water usealitdoors (e.g., landscape meters, sewer usage estimates)
2. Tiered rates for customer classes outside single family residential

It is important to note that other utilities have found the implementation of tiered rates for-residential

classes challengindue to the norhomogenous needs of namsidential customers. The City should explore
GKSasS (2LMA0a gAlGK aidl 1SK2t RSNA (2 SyadaNB GKIFG | Fadz
/I AGeQad fSFRSNAKALI YR &0 hhtibrkag & cRtiSaNyEmpkrtar® Bturaténsipily SR (
the next rate study should evaluaf@icing modelghat encourage conservation whileeping in mindsocial

equity.



5 CONSSERNATDNONE MEASUHREAILVATION

An important step in updatingthe A 1 @ Qa 61 GSNJ O2yaSNBIF A2y LINRINIY AY
(or water conserving actions) that coue appropriate forthe City ofFlagstaff to consider.

5.1 Initial Screeningf Conservation Measurge

Athoroughscreening processasnecessaryo achieve a short enough list measures for evaluation in the DSS
Model. The initial review of the list of 130 measures was conducted by Water Resande€onservation
Section stafisingthe following qualitative criteria:

S Water Savings PotentigilS YLK aAa 2y YSIF adz2NBQa | oAfAGe (2 NBRc

saturation
0 Higher savings =5 (e.g., high end use water savings, low saturation), lower sa¥{rgs,
low end use savings, or very saturated)

S Quantifiableg can verify and quantyfwater savings for dollars spent

o Emphasis on measures where water savings can be accurately predicted
S CostBenefit ¢ can verify and quantifavoided cost ofvater savings for dollars speah the
conservation program
o Highlyquantifiable/costeffective = He.g.,substantial evidence exists to demonstrate reliable,
accurate conservation savings), measure savings not quantifiable/higioesavings ratio = 0
S Longevity oMeasurec emphasis on savings lifetime/reliability
o Permanent =5 (e.g., codes amathnological changes ensure future reliable savirgfgrt,
temporary savingdehavioral change =0

S CommunityPreference¢ emphasis on willingness to participate, out of pocket expenses,

equity/perceived fairness, aesthetics
o0 High expected participation 5, low expected acceptancedject mandatoryparticipation =0
S Feasibilityc emphasis on ability to achieve objectives/staff time/financial ability
o Fully within Citycapacitylegallypossible = 5fatally flawed = 0€.9.,insurmountable obstacle
to implementation, notin/ A (icénfeod)

S AdditionalBenefits¢ emphasis on achieving additional goals including reduction in ergnegthouse
gas emissionand/or reduction in peak season use, providing valuable customer service, or other non
guantifiable benefis €.9.,behavioral change, public awareness)

o Contributes td A (gdafd/arograms (., Climate Action Plar,ow Impact Development,
Water Quality)and/or multiple benefits = 2 Sngular orvery limited benefits = 0

This process allowed staff to narradown the list to 38 potential measures (including those in tBarent
Conservation Program) for further inpuithe secondround of measure screeningvhich was provided by the
Advisory CommittegSakeholderGroup andgeneral public inpytis detailed in the following section.

5.2 Advisory Committee StakeholderGroup, and General Publiscreening of
Conservation Measures

After the City of Flagstaff Water Resources Section staff reduced the medsuego a list of 38the Advisory
Committee the Stakéolder Group, and members of the general public provided input on which measures were
the highestpriority to the City of Flagstaf2 @mmunity. This input was gathered through public surveys and
community meetings. Community members were askedewaew the list of measures and to indicate their
preferences.The end result of these efforts was the reduction of the measure list from 38 thi@éh of this

work was faciliated by the team at Southwest Decision Resources, a local consulting groupxyétiise in
facilitating public input for strategic planning processes. Full details on the public outreach,sffictisas visual

aids and survey languagare located in Appendix @ Public Outreach Details.



5.3 Conservation Measures Analyzed

The measures thawereincluded in the modeling effort werselected by City staind members of the public
via the processes in the previous two sectiomBese two processes were shaped by both utility need and
community preferenceAs an example, the challenges fibie municipal sewer system that were described in
section 1.1 steered the process toward more outdoor measures and away from measures suchvestgray
retrofits that remove needed effluent from the system. The followmthe list of the 22 conservation measures
analyzed in the DSS Model, along with brief descriptions of each.

Current Measures Potential Future Measures
S Public outreach and school education S Innovation research and pilot studies

0 General public outreach, including
tabling, social media, public
presentations

Prohibitwater waste and practices

o Enforcement of the Water

Conservation Ordinance
Tiered water rates

o Water gets more expensive as
usage increases for singfl@mily
residential meters

Water efficient landscape rebate

o Customers receive a rebate for
converting fromlawn to low water
landscaping

System water loss control

o Check system for leaks, verify

meter accuracy, theft prevention
Rainwater container program

0 Barrels and totes provided for free,
rebate provided for large
installations

Commercial rebates andonsultaions

o Commercial properties surveyed
for efficiency, rebates available for
efficiency upgrades

Residential indoor waterconsultatiors

0 Residential properties surveyed for

efficiency
High efficiency fixture giveaways

0 Highefficiencyshowerheads,
aerators, ad prerinse spray
valves provided for free

Hot water recirculation code

0 Hot waterrecirculationrequired in

new construction as of 2020
High efficiency toilet rebate (current)

o Toilet conversion rebat higher

rebatesfor older toilets

o Pilot project to explore innovative
technologies or practices for
conservation

SmartMeters

0 Implementation of SmartMeters
across the system and utilization of
the data collected for efficiency

Outdoor water budgeting

o Outdoor water budgeting software

for high volume irrigators
Landscape and rainwater retention code

o Improvement of landscape code
and plant list for conservation
outcomes

WaterSense showerhead and faucet code

0 Amend plumbing code teequire
WaterSense certification in new
developments

School retrofits

o Partnerwith K-12 and higher
education institutiongo improve
water useefficiency

Government building retrofits

0 Retrofits of City owned properties

to improve waterefficiency
Hot waterrecirculation retrofits

o Provide rebates for existing
buildings to add hot water
recirculation systems

Low income leak assistance

o Provide financial assistance for low

income customers to address leaks
Submetering

0 Submeter apartments and/or

individual busiesses in strip malls
High efficiency toilet rebate (new)

o0 Only rebate toilets than exceed the

plumbing code standards



5.4 Comparison of Individual Conservation Measures

Presentecherearethe potential water saved and financial investment requifedeach conservation measure.
Costand benefitcategoriesn this sectiorare definedas follows

S Utility Costg; thosecoststhat the Cityas a water utility will incur to operate theeasureincluding
administrative costs.

S Utility Benefitsg the avoided cost of producing water atuniquelyidentified ratefor potable and
reclaimedwater. Information aboutthesevalues can be found in the Avoided Cost discussion
presented inAppendix A, SectioA.5.5 Assumptions about Avoided Costs

Table5-1 presens a wmparison othe differentmeasuresand theircost of water savedrhe column headings
in the tableare defined as follows:

S Present Value (PV) of Utili§osts and Benefits (§xhe present value of the2year time stream of annual
costs or benefits, discounted to the base yddremeasures start in the years as specified for each
measureshown in Appendix.Btility costs include administrative costs and staff labor.

Utility Benefit to Cost Ratigthisis thePV of Utility Costs divided by PV of Utility Benefits o2eers.

Cumulative Water Savings 202840(AF)c water saved in acréeet over the analysis period

S Water Savings in 204AFYY; water saved in acreet per year. The year 204sthe selected endpoint of
this planningeffort.

S Cost of Savings p&olumeof Water Saved($/AF)¢ this is thePV of Utility Costs ovel¥ears divided by
the 22-year water savings. The analysis period is ZI. Tha @I £ dzS A a O2 YadidddS R (i 2
cost of water as one indicator of the cost effectiveness of conservation efforts. It #fenfted that this
valuesomewhatminimizeghe cost of savings because program costs are discounted to presenttuatiue,
water benefis arenot.

n m

MWM condicted an econmic evaluation of eaclvater conservation mesure using the DSS Model. Financial
savings from reduced water demand was quantified annually and based on avoided costs prowitdeChy

for both potable and reclaimed water sourc&hile each measuneas analyzed independently, it is important

to note that very few measures operate independeritiythe real world® For exampleAdvanced Mtering
Infrastructurebased (AMIbased)irrigation and notification may lead to aoutdoor suwey or low water
landscape retrofit Higher efficiency indoor fixtures go hamdhand with indoor surveys and public education.

It should also be noted that the water savings from Public Education are not doublented with other
conservation measures.sfa result, the costs appear significantly higher for Public Education than for other
measures due to the minimal water savings estimated for the cost investment. However, other measures
certainly would be less effective or possibly infeasible without etiva Public Education program. Without

10 Calculations are performed as if the measures were to be implemented on a-alane basis (i.e., without interaction

or overlap from other masures that might address the same end use or uses). Savings from measures which address the
same end use(s) are not additive; the model uses impact factors to avoid double counting when estimating the water savings
from programs of measures. This is whyeasure like Public Education may show a distorted cost in comparison to water
saved. Most, if not all, measures rely on public awareness. However, it is important to note that water savings are more
RANBOGT & FGONROGdzi I 6fS (2 Al Fi aNBaABSE ¥BIF ¥ dzNB =t Staxa] Sa k1o
education/awareness that simply informs the community of active measures. Since interaction between measures has not
been accounted for in this section, it is not appropriate to present totals at thiistpHowever, the values presented do

offer a close approximation of the cost effectiveness of each measure.



Public Education, customers would be unaware of other conservation measures and participation would likely
plummet.

Additional information about the water reduction methodology, perspectives on benefits and couds, a
assumptions about avoided costs, present value parameters, and measure costs and savings can be found in
Appendix A; DSS ModdDverviewand Assumptions

Table5-1. Potable WaterConsevation Measures; EstimatedWater Savingsand Financial Costs

Present Present Water Qumulative Water Costof
Value of Value of Utility Water Savings Savings Savings per

\ieasure Water Utility Water Utility ~Benefitto 20182040  in 2040 Unit Volume

Benefits Costs Cost Ratio (AR? (AFY? ($/AR?®

Public Outreach
and School $695,000 $1,997,000 0.3 1,140 60 $1,750
Education

Innovation
Research and $92,000 $65,000 1.4 170 10 $390
Pilot Studies

Prohibit Water
Waste and $106,000 $129,000 0.8 210 10 $630
Practices

System Water

Loss Control $2,996,000 | $1,219,000 2.5 6,210 400 $200
SmartMeters $1,793,000 | $1,151,000 1.6 3,200 200 $360
Water Rates

(Pricing) $410,000 $367,000 1.1 7,130 630 $50
Outdoor Water

Budgeting $352,000 $303,000 1.2 780 70 $390
Water Efficient

Landscape $17,000 $224,000 0.1 40 3 $6,060
Rebate

Rainwater

Container $129,000 $296,000 0.4 270 20 $1,080
Rebate

Landscape and
Rainwater $956,000 $147,000 6.5 2,130 210 $70
Retention Code

Commercial
Rebates and $800,000 $926,000 0.9 1,480 130 $630
Consultatiors

School Retrofits|  $318,000 $347,000 0.9 620 60 $560




Present Present Water Qumulative Water Costof
Measure Value of Value of Utility Water Savings Savings Savings per
Water Utility Water Utility Benefit to 20182040 in 2040 Unit Volume
Benefits Costs Cost Ratio (AR? (AFY? ($/AR?®
Government
Building $26,000 $141,000 0.2 50 4 $2,850
Retrofits
Residential
Indoor Water $61,000 $33,000 1.8 100 10 $330
Consultations
High Efficiency
Fixture
Giveaway W/ $524,000 $118,000 4.5 930 60 $130
Spray Nozzles
High Efficiency
Toilet Rebate $28,000 $29,000 1.0 40 2 $690
(Current)
High Efficiency
Toilet Rebate $230,000 $118,000 2.0 420 40 $280
(New)
Hot Water
Recirculation $893,000 $7,000 126.9 1,620 150 $4
Code
Hot Water
Recirculation $17,000 $102,000 0.2 30 3 $3,240
Retrofits
Showerhead
and Faucet
WaterSense $1,334,000 $197,000 6.8 2,430 230 $380
Code
Leak Assistancg  $23,000 $135,000 0.2 40 3 $3,280
Submetering $22,000 $169,000 0.1 40 3 $4,260

Valueisin current dollars of the total avoided costs (benefits) otlee model analysis periodf 22 yearsValues are
rounded to the nearest $000.
2Values areaunded tothe nearest 10 AF
3 Values are roundetb the nearest $10/Aexceptthe Hot Water Recirculation Code measure



Figure5-1 presens in graphical format the benefitost ratioof eachPotable Water DSS Model conservation

measure

Figure5-1. Comparison oPotable Wate ConservationMeasureAnalysisUtility Benefit-Cost Ratios
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6 CONSERYADMORROGZRAM\BVYALUANION

After the conservation measures were evaluated for water savings and financial costs, they were placed together

in various configurations, g@rograms.Theprograms wee designed to liistrate the total costs and savings for

0KS OdzZNNByid 61 GSN) O2yaSNBIGA2Yy LINRPINIY |yR F2NJ I 1
improved benefitcostratio.

6.1 Selection of Conservation Measures ftire Optimized Conservation Program

The following key items were taken into consideration during measure selectitimef@ptimizedConservation
Program:

S Existingconservation measures

S Conservation rmasuresecommended by AWWA, AWBe United States Buraaof Reclamation
(USBRR and others

New and innovativeneasures

Measure equitability among customer categories

Customer demographics

Alignment with thevoluntary AWWA G48@.3 Water Conservation Program Operation and
ManagementStandard AWWA, 2013)

S Coordination with AV G-480leaderboard review proceder nationalrecognitiort*

nwonuumuom

Using the data gathered, MWIreated a list ofll potential program concepts thatere appropriate forthe

/ A (sénficaé area to meet future regulatory asdnservationcompliancemandates The list includé existing
programelement and traditional conservation measures as well as condbptshad notbeenimplemented

or considered bythe City yet Factors for determining which measure should be in each program irgtlude
budgeting, feasibility to implement the program, and the time at which each measure would need to be
introduced to promote conservation effort®rograms also needed to addresater conservation across all
relevant customer categoriedhe results of te program analysisvere reviewed, at which point the City
adjusied the program contentdo determine whichmeasureswould bein either of the two conservation
programscenariosMWM then compiled descriptions and parameters of the programs.

These progranscenarioswere not intended to be rigid but rathastynamic and usetb demonstrate the range
in savings that could be generated if selected measures wereatuhe same timeWhen programs were
analyzed, angverlap in water savings (and benefiigm individual measures was considered to provide a total
combined water savings (and benefits)

Both of the modeleatonservatiorprograns are described below:

S CurrentConservation ProgramCurrent conservation program with no changes (except to comply
with 2018 International Building Code (IBC) code requiring hot water recirculation on all new
development); includes 11 measures.

S Optimized Conservation Prograqrin addition to continuing most existing measures, this program
includes measures that will be reqged by law, are more custome&entric, and are more innovative.
For example, this program supports innovation research and pilot studies as well as incentivizing ultra

11 G480 Standard and AWE Leaderboard web pates://www.allianceforwaterefficiency.org/resources/topic/g480
standardand-awe-leaderboard

2 An additional program scenario was analyzed that included all measures modeled in this effort for a2@taleafsures.
This program scenario is not included in this Plan.


https://www.allianceforwaterefficiency.org/resources/topic/g480-standard-and-awe-leaderboard
https://www.allianceforwaterefficiency.org/resources/topic/g480-standard-and-awe-leaderboard

high efficiency toilets; includes 16 total measuréss intended this is optimized pgoam is reviewed
annually for new innovative measures and technologidsreasi KS / A& Qa LINRINI Y Y3
a dynamic scenario that will evolve over time.

The following tableLINB & Sy (i & padtebl€ wateh syste@d@onservation measure prograrscenarios,
indicating which measures were selected and modeled within each program.

Table6-1. Selected Conservation Program Measures

Current Optimized
Measures Conservation Conservation
Program Program

<
.
x
x
x
:
.
.
.
:
x
x

6.2 Results of Potable Water System Conservation Program Evaluation

X X X X X X X

X X X X X

X X

Figure 61 presentshistorical and projectedvater demand in AFY given multipemand and conservation
scenariosas well aghe estimated annual savingsaarefeet per year Plumbing code elements include current
local, state, and federal plumbing code standards for réisaff items such as toilets, showerheads, faucets,
and prerinse spray valvegdditional details are presented in Appendiindive-year increments foplumbing
codesonlywith no active conservation activity arfidr plumbing codswith the various consrvation programs
Also presented in Appendix C &éyandcustomer benefitcost ratiosfor each progranas well as the present
value of water savings and utility costs.



Figure6-1. City Historical and ProjectedPotableDemand (AFY)

Figure 62 illustrates how marginal returns change as more monémyvisstedto achieve water savings AFY in

2040. AcostSTFSOUlAQPSySaa OdzNBS RAaL Fe@a GKS NBadzZ Ga 2F
cumulative water savings at the end of the planning period. This curve is helpful in determining how far to push
GKS aO02yaSNBI GA 2i ofBliphi@ihing@ecdBamic returnsiikeSideht}2As the figure shows, the

costs increase as the water savings increase fthen Current ConservatioProgram tothe Optimized
ConservationProgram, which corresponds to increasing the budget, staffing, andcipation in the
conservation programs.









































































































